AMENDMENT UNDER 37 C.F.R. §1.111 
Application No.: 10/564,129 



Attorney Docket No . : Q9 1 344 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application: 

LISTING OF CLAIMS: 

1.-15. (canceled). 

16. (currently amended): A leak detector for detecting leakage of liquid stored in a tank 
based on fluctuation in a level of the liquid, the tank including a top plate, a bottom plate, and a 
side plate connecting the top plate and the bottom plate, the leak detector comprising: 

a flow-rate measuring portion, provided near a bottom end of the leak detector, for 
measuring a flow rate between liquid in the tank and liquid retained within the leak detector; 

a bottom attaching portion provided at the bottom end of the leak detector to detachably 
attach the bottom end to the bottom plate; and 

a top assembly, attached to the top plate so as to cover a*sdan opening provided in the top 
plate and having a through opening through which an upper end of the leak detector is supported 
in such a manner that the upper end of the leak detector is simultaneously movable relatively to 
the top plate in a direction substantially perpendicular to a surface of the liquid while the bottom 
end of the k i>\ '.Micior i-- dcl achabi v ailachcu io the IxMror n plate . 

17. (previously presented): The leak detector according to claim 16, comprising: 

a liquid inlet/outlet portion near the bottom end through which the liquid flows in and out 
of the leak detector; 
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a flow-rate measuring unit arranged near the liquid inlet/outlet portion inside the leak 
detector toward the upper end, and configured to measure an amount of flow of the liquid 
occurring through the liquid inlet/outlet portion; and 

a liquid retaining portion arranged between the upper end and the flow-rate measuring 
unit, and including a space configured to retain liquid that has flown therein through the liquid 
inlet/outlet portion. 

18. (previously presented): The leak detector according to claim 17, wherein 
the bottom end is detachably attached to the bottom plate with a magnet. 

19. (previously presented): The leak detector according to claim 16, wherein 
the upper end is supported in the through opening using an elastic member. 

20. (previously presented): The leak detector according to claim 17, further comprising 
a protective member configured to protect the flow-rate measuring unit and the liquid 

retaining portion from the liquid, and arranged outside the flow-rate measuring unit and the 
liquid retaining portion, wherein 

the protective member is formed with a metal having such a thermal expansion 
coefficient that a distance between the flow-rate measuring unit and the bottom plate is 
maintained substantially invariant. 

21. (previously presented): The leak detector according to claim 20, wherein 
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the protective member is formed with a material identical to a material of the tank. 

22. (previously presented): The leak detector according to claim 16, further comprising 
an intermediate member formed with a magnetic material, and arranged at the bottom end such 
that the leak detector is attached to the bottom plate through the intermediate member. 

23. (currently amended): The leak detector according to claim 17, wherein 
the flow-rate measuring unit includes 

a flow path pertiofi capil lary through which liquid flows between the space and 
the liquid inlet/outlet portion; 

at least one temperature detecting unit configured to detect temperature of liquid 
inside the flow path; 

a heating unit configured to heat the liquid inside the flow path portion capillary; 

and 

a controlling unit configured to control heating temperature of the heating unit for 
heating the liquid inside the flow path portion capjjiaryso that the temperature of liquid inside 
the liquid retaining portion and the temperature of the liquid inside the flow path portion 
capillary become substantially equal. 

24. (currently amended): A leak detector for detecting leakage of liquid stored in a tank 
based on fluctuation in a level of the liquid, the leak detector comprising: 
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a liquid retaining portion including a space configured to retain liquid flown into the leak 
detector, the liquid flown being a part of the liquid in the tank; 

a flow path portion through which the space communicates with an interior of the tank 
and through which the liquid flows in and out; 

a-ffew-path-op e magA^osi^ 
path-f*M4ien-te-^e^^^ 

a flow-rate measuring unit including: 

;i How pa; < II hroiuj » t j ) injc< .;s wilh an interior of 

the tank and through which the liquid flows in and out, wherein the flow rate measuring unit is 
configured to measure an amount of the liquid flowing inside the flow path capillary pert-iea,™; 
and 

a llow path < ; i ; _ > c i y n oj %in ^ to ; ind close at least one end of 
the flow p ath capillary to control the flow of the liquid into the flow path capillary; wherein said 
flow path opening/closing unit is located-t^f-sa44-fl0w-fat&-mea^uRfte--wk at the at least one 
end of said flow path capillary ; and 

a calibrating unit configured to calibrate the flow-rate measuring unit under a closin g 
opci tio ] o the fk i 'i ' im. closi . i it 

25. (currently amended): A leak detector for detecting leakage of liquid stored in a tank 
based on fluctuation in a level of the liquid, the leak detector comprising: 

a liquid retaining portion including a space configured to retain liquid flown into the leak 
detector, the liquid flown being a part of the liquid in the tank; 
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a - fiew - pa t h - ^rt - ie^ 
an44bfettgb--wbieji-4be-4iqHid- flows in and out; 

a flow path opening/closing unit configured to open and close at least one end of the flow 
path portion; 

a flow-rate measuring unit provided with a flow path capillary through which the space 
communicates with an interior of the tank and through which the liquid flows in and out and 
configured to measure an amount of the liquid flowing inside the flow path portion capillary; and 
a calibrating unit configured to calibrate the flow rate measuring unit, 
wherein the flow-rate measuring unit includes 

at least one temperature detecting unit configured to detect temperature of liquid 
inside the flow path portion capillary ; 

a heating unit configured to heat the liquid inside the flow path portio n capillary ; 

and 

a controlling unit configured to control heating temperature of the heating unit for 
heating the liquid inside the flow path port i on capillary so that the temperature of liquid inside 
the liquid retaining portion and the temperature of the liquid inside the flow path portion 
cjyrilj ar y become substantially equal 

a flow path opening/closing unit configured to open and close at least one end of the flow 
path capillary to control the flow of the liquid into the flow path capillary; and 

1 ■ \ u }ii configured to calibrat e the flow-rate mea^urinu unit under a closum 
9.1 > K)n of the flow path opening/cl osing unit. 
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26. (currently amended): The leak detector according to claim 24, wherein 
the calibrating unit calibrates the flow-rate measuring unit based on a signal 

corresponding to temperature of liquid being inside the flow path portion capillary, without 
flowing . 

27. (previously presented): The leak detector according to claim 24, wherein the flow- 
path opening/closing unit includes a solenoid valve. 

28. (currently amended): A leak detector for detecting leakage of liquid stored in a tank 
based on fluctuation in a level of the liquid, the tank including a top plate, a bottom plate, and a 
side plate connecting the top plate and the bottom plate, the leak detector comprising: 

a liquid retaining portion including a space configured to retain liquid flown into the leak 
detector, the liquid flown being a part of the liquid in the tank; 

a--ftew--patfa-por4i^ 
and through w hi ch the l i quid flows in and out; 

a flow path opening/closing unit configured to open and close at least one e nd of the flow 
pa t h - pert - ie - H - ; 

a flow-rate measuring unit provided near a bottom end of the leak detector , provided with 
a flow path capillary through which the liquid flows in and out and configured to measure an 
amount of the liquid flowing inside the flow pat h portio n capillary ; 

a flow path opening/closing unit configured to open and close at least one end of the flow- 
path capillary; 



7 



AMENDMENT UNDER 37 C.F.R. §1.111 
Application No.: 10/564,129 



Attorney Docket No . : Q9 1 344 



a calibrating unit configured to calibrate the flow-rate measuring unit under a closing 
operation of the flow path opening/closing unit ; 

a bottom attaching portion provided at the bottom end of the leak detector to detachably 
attach the bottom end to the bottom plate; and 

a top assembly, attached to the top plate so as to cover an opening provided in the top 
plate and having a through opening through which an upper end of the leak detector is supported 
in such a manner that the upper end of the leak detector is simultaneo usly movable relatively to 
the top plate in a direction substantially perpendicular to a surface of the liquid whi le she bottom 
end of the leak detector is detachably attached to the bottom pjate . 

29. (previously presented): The leak detector according to claim 28, wherein 
the bottom end is detachably attached to the bottom plate with a magnet. 

30. (previously presented): The leak detector according to claim 28, wherein 
the upper end is supported in the through opening using an elastic member. 

31. (currently amended): The leak detector according to claim 28, wherein 
the flow-rate measuring unit includes; 



at least one temperature detecting unit configured to detect temperature of liquid 



inside the flow path portion capillary ; 



a heating unit configured to heat the liquid inside the flow path- pe - rt i e a capillary ; 



and 
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a controlling unit configured to control heating temperature of the heating unit for 
heating the liquid inside the flow path pertien- capillary so that the temperature of liquid inside 
the liquid retaining portion capillary and the temperature of the liquid inside the flow path 
portion become substantially equal. 

32. (currently amended): The leak detector according to claim 28, wherein 
the calibrating unit calibrates the flow-rate measuring unit based on a signal 

corresponding to temperature of liquid being inside the flow path portior c \ without 
flowing. 

33. (previously presented): The leak detector according to claim 28, further comprising 
a protective member configured to protect the flow-rate measuring unit and the liquid 

retaining portion from the liquid, and arranged outside the flow -rate measuring unit and the 
liquid retaining portion, wherein 

the protective member is formed with a metal having such a thermal expansion 
coefficient that a distance between the flow-rate measuring unit and the bottom plate is 
maintained substantially invariant. 

34. (previously presented): The leak detector according to claim 33, wherein 

the protective member is formed with a material identical to a material of the tank. 
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35. (previously presented): The leak detector according to claim 28, wherein the flow- 
path opening/closing unit includes a solenoid valve. 

36. and 37. (canceled). 

38. (currently amended): A leak detecting system for detecting leakage of liquid stored 
in a tank based on fluctuation in a level of the liquid, the leak detecting system comprising: 

a leak detector including 

a liquid retaining portion including a space configured to retain liquid flown into 
the leak detector, the liquid flown being a part of the liquid in the tank; 

a flow path portion through which the space communicates with an interior of -the 

tank and through which the liquid flows in and out; 

a flow path opening/closing unit configured to open and close at least one end of 

th e flow pQt h--j*>*tk>iVM>-**-^ 

a flow-rate measuring unit including 

- : di)V !' 0 ipiildi ; ibiO'iJl ^ b:> '■■ iiv ->f :> ■ UPl'lii^k IS ■> V :■[: .IP 

interior old he K-isi and da; o u:: h v Jiii i d v hqnicl lkn\ s in and oia , ^ h..r J n jd : . dow-raic 
measu ring unit is configured to measure an amount of the liquid flowing inside the flow path 
pe - rt - ie n capillary -; 

a flow path opening/clos ing unit confimired to open and close at least one 
end ofthe flow path capil lary so as io contro l th e flow of the liquid int o the flow path capillary: 
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wherein the flow path opening/closing unit is located "{^f"the - "floW " rate"me a s«r - iBLg -- tin 4 .t at the at 
least one end of said flow path capillary ; and 




a controller configured to control the leak detector. 

39. (currently amended): A leak detecting system for detecting leakage of liquid stored 
in a tank based on fluctuation in a level of the liquid, the tank including a top plate, a bottom 
plate, and a side plate connecting the top plate and the bottom plate, the leak detecting system 
comprising: 

a leak detector including 

a liquid retaining portion including a space configured to retain liquid flown into 
the leak detector, the liquid flown being a part of the liquid in the tank; 

a flow path portion through which th e space communicat e s with an int e rior of th e 

tank and th r o u gh which the liquid flows in and out; 

a flo w p at h opening/closing unit configured to open and close at least one end of 

the flow path portion; 

a flow-rate measuring unit provided near a bottom end of the leak detector., 
provided with a flow path capillary through which the space communicates with an interior of 
the kink and through which the liq uid flow;, in and out and configured to measure an amount of 
the liquid flowing inside the flow pat h portion capiHary; and 




a calibrating unit configured to calibrate the flow-rate measuring unit under 
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a flow pai - < uicd t o open and close at least one end of 

the flow path capillary; and 

a calibrating unit configured to calibrate the flow-rate measuring unit undei \ 
I I ' ' - and 

a controller configured to control the leak detector, wherein 

the leak detector is arranged inside the tank in such a manner that a bottom end of the 
leak detector is detachably attached to the bottom plate aftd-while an upper end of the leak 
detector is supported in a through opening provided in the top plate in such a manner that the 
upper end of the leak detector is si multaneously movable relatively to the top plate in a direction 
substantially perpendicular to a surface of the liquid while the bottom end of the leak detector is 
h ly at i>.:i cd to the bottom plate . 
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